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OBSERVATIONS 

ON  THE 


VENTILATION  OF  ROOMS,  k 


CHAP.  I. 


si  View  of  the  Properties  of  the  Air->  upon  which  the 

Operation  of  Chimneys  depends. 


H E fcience  of  hydroftatics,  which  explains  the 
laws  and  properties  of  watery  fluids,  was  brought 


to  a conliderable  degree  of  perfection  by  the  celebra- 
ted Archimedes,  more  than  two  hundred  years  before 
the  Chriftian  era. 

On  this  fcience,  the  philofophers  of  later  times  have 
founded  their  admirable  doCtrine  of  the  prefiure  of  the 
air.  Galileo,  from  analogical  reafoning,  firft  fuggefted 
the  idea,  that  air,  though  a light  and  inviiible  fluid,  mufl 
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yet  be  fubjeCl  to  the  general  law  of  gravitation,  by  which 
water  and  all  other  bodies  are  governed.  Torricelli  af- 
terward undertook,  by  a feries  of  nice  experiments,  to 
afcertain  the  truth  of  his  great  mailer’s  conjecture,  and 
at  length  happily  iucceeded  in  confirming  it  beyond  a 
pofiibility  of  contradiction.  Thus  pneumatics  became  a 
branch  of  fcience  at  fo  late  a period  as  the  fixteenth  cen- 
tury. Before  that  time  the  air,  from  its  invifibility  and 
apparent  levity,  had  been  ccnfidered  as  totally  devoid  of 
weight. 

The  general  properties  of  the  air  are  now  fully  under- 
llood,  and  have  been  fo  well  elucidated  by  many  accu- 
rate writers,  that  it  is  unneceflary  for  me  to  give  any 
fcientific  explanation  of  them.  However,  as  the  follow- 
ing pages  were  written,  not  for  the  information  of  the 
learned,  but  principally  with  a view  to  inflruCt  artificers, 
whofe  fituation  in  life  cannot  afford  them  convenient 
leifure  to  enter  on  a courfe  of  philofophical  reading,  it 
fee  ms  requifite  here  to  notice  thofe  properties  of  the  air 
which  have  relation  to  the  fubjeCt  before  us.  For  it  is 
obvious,  that  unlefs  a workman  be  thoroughly  acquainted 
with  the  principles  of  his  art,  he  cannot  proceed  to  make 
a right  application  of  them. 

Befide  the  weight  or  prejfure  of  the  air,  which  is  per- 
fectly analogous  to  that  of  other  fluids,  it  is  necefiary  to 
particularize  its  dilpofltion  to  be  rarefied  to  a great  degree 
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by  the  application  of  heat,  and  to  be  proportionally  con- 
denfed  by  cold.  The  air  is  thence  liable  to  confiderable 
variations  in  its  fpecific  gravity,  according  to  the  differ- 
ent ftates  of  its  temperature. 

Since  the  principal  phenomena  refpeCting  the  afcent  of 
fmoke,  either  in  the  open  air  or  in  chimneys,  are  founded 
on  thefe  circumftances,  it  may  not  be  amifs  to  elucidate 
them  by  a few  familiar  examples,  in  order  to  fhow  how 
much  the  air  is  fufceptible  of  rarefaction  by  heat,  and 
of  condenfation  by  cold. 

1 . Let  a bladder  that  is  moderately  filled  with  cold 
air,  and  having  its  neck  clofe  tied  up,  be  brought  into  a 
warmer  medium,  or  near  the  fire : the  air  included  will 
then  immediately  expand  itfeli,  and  fully  diftend  the 
bladder. 

2.  Let  the  bladder  be  returned  into  the  former  cold 
medium  ; and  the  air  contained  in  it  will  be  condenfed 
or  reduced  to  its  priftine  bulk,  the  bladder  becoming 
flaccid,  as  before. 

In  order  to  prove  that  air  is  rendered  fpecifically  lighter 
by  heat,  and  fpecifically  heavier  by  cold, 


x.  Let  the  fame  bladder  be  loaded  with  as  much 
< weight  as  will  jufl  caufe  it  to  fubfide  in  cold  water  to  the 
bottom  of  the  vefiel. 


2.  Let  a quantity,  ol  hot  water  be  added  to  the  cold, 
fufhcient  to  render  the  whole  warm  : the  air  will  pre- 
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fently  be  rarefied,  and  caufe  the  bladder  to  afcend  more  or 
lefs  above  the  furface  of  the  water. 

3.  Add  cold  water  to  the  hot;  and  as  the  air  con- 
denfes,  the  bladder  will  fublide  again  to  the  bottom. 

The  weight  or  prejj'ure  of  the  air  is  beft  exemplified 
by  that  of  water,  which  is  more  immediately  the  objedt 
of  our  fenfes. 

It  is  an  axiom  in  hydroftatics,  that  water  invariably 
rifes  to  the  fame  level  or  horizontal  line,  whether  it  be 
contained  in  pipes,  canals,  lakes,  or  in  veffels  of  any 
form  whatever,  capillary  tubes  excepted ; and  likewife 
that  it  perfeveres  in  a ftate  of  reft,  if  no  external  caufe 
interfere.  Thus, 

Let  fig.  1,  reprefent  an  inverted  fiphon.  If  water  be 
poured  into  the  tube  at  E till  it  rife  to  A,  the  other  leg 
of  the  fy phon  will  be  filled  to  D in  the  fame  horizontal 
line.  The  fame  will  be  found  to  take  place,  whatever 
be  the  form  of  the  tube,  as  in  fig.  2,  3,  and  4. 

In  every  cafe  the  column  of  water  A B is  in  equipoife 
to  the  column  C D ; which  mud  be  confidered  as  owing 
to  an  equable  denfity  of  the  fluid. 

When  fluids  of  unequal  denfity  are  put  in  the  fltua- 
tion  above  mentioned,  a very  different  effedt  is  produced. 
The  two  columns  cannot  then  remain  at  reft,  but  one 
will  immediately  overbalance  the  other. 
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Let  A B,  fig.  5,  reprefent  a veffel  containing  water, 
and  having  immeri'ed  in  it  a tube  C D,  whole  lower  end 
is  clofed.  Now  if  the  end  of  the  tube  C be  opened,  the 
water  will  afcend  by  it  up  to  the  lame  level  E,  as  in  the 
jar.  It  is  obvious,  that  the  riling  of  the  water  in  the  tube 
is  caufed  by  the  preflure  of  the  body  of  water  in  the  jar, 
which  preponderates  over  the  weight  of  the  column  of 
air  previoufiy  occupying  the  tube.  Air  and  fmoke  arise 
in  chimneys  from  a caufe  perfectly  analogous  to  the 
above.  For  the  air  being  lufceptible  of  great  rarefac- 
tion by  heat,  and  of  condenfation  by  cold,  becomes 

/ 

thence  liable  to  confiderable  inequalities  of  preffure  ; lor 
in  fiance, 

Let  fig.  6,  reprefent  a tube,  or  inverted  fiphon,  con- 
taining air  ol  uniform  denlity.  The  weight  of  the  column 
A C will  be  equal  to  that  ot  B C,  as  in  the  foregoing 
examples  of  the  preflure  of  water  in  li  ke  circumftances. 
But  if  afire  be  fet  at  D,  it  will,  by  rarefying  the  column 
of  air  B C,  render  that  fpecifically  lighter  than  the  co- 
lumn A C,  and  confequently  deftroy  the  equilibrium  of 
preflure  which  previoufiy  fubfifted  between  them  : the 
latter  will  then  preponderate  over  the  former,  and  raife 
it  up.  As  the  column  A C defeends,  it  muft  pafs  through 
the  fire  at  I)  : hence  BD  being  kept  conftantly  rarefied, 
will  always  afcend,  from  the  fuperior  preflure  of  the 
other  column  of  air ; and  thus  they  would  continue  to 
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ad,  if  no  external  caufe  interfered,  till  the  equilibrium 
fhould  be  restored  by  an  equal  degree  of  heat. 

Thefe  examples  fufficiently  account  for  the  afcent  of 
the  rarefied  air  and  fmoke  in  chimneys,  from  the  fupe- 
rior  weight  of  the  external  air.  Yet  however  obvious 
the  principle  may  appear  to  be,  nothing  is  more  common 
than  to  fee  the  conftrudion  of  buildings  interfering  with 
it.  Thus,  in  fig.  6,  it  we  fuppofe  the  aperture  A to  be 
inadvertently  flopped,  the  column  A C could  not  defcend, 
nor  the  column  B C afcend,  any  more  than  if  the  aper- 
ture at  B was  clofed  up  : the  fmoke  therefore  accumu- 
lates, its  vehicle  being  now  flagnant;  and  it  will  be  dif- 
f u fed  through  the  column  A C fo  long  as  the  free  circu- 
lation of  air  is  interrupted  at  A. 

I may  with  truth  aver  that,  for  the  moil  part,  chim- 
neys fmoke  from  a caufe  perfectly  fimilar  to  this  ; and 
hence  appears  the  neceffity  of  uniting  feme  knowledge 
of  pneumatics  with  geometrical  fcience,  if  we  wifh  to 
have  our  dwellings  pleafant  and  healthful  as  well  as  du- 
table. 

i think  it  proper  in  this  place  to  obferve,  that  when- 
ever fires  are  made  in  the  open  air,  the  fmoke  afeends 
from  them  in  a perpendicular  direction,  provided  the 
weather  be  calm.  This  does  not  happen  altogether 
becaufe  fmoke  is  lighter  than  air,  but  is  more  owing  to 
the  afcent  of  rarefied  air,  which  ads  as  a vehicle  to  the 
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fmoke.  We  need  not  from  hence  infer,  that  a perpen- 
dicular direction  is  eftentially  requisite  to  the  free  afcent 

p 

of  fmoke.  The  is,  in  whatever  direction  water 
will  defcend  by  its  gravity,  rarefied  air  will  afcend  in 
the  fame  by  its  levity  ; fo  that  the  form  or  conftruction 
of  chimneys  will  admit  of  great  variety,  without  in- 
convenience. 

For  example,  take  the  forms  reprefented  in  fig.  7 
and  8,  and  fuppofe  the  fire  to  be  placed  at  D.  The 
rarefied  air  and  fmoke  will  afcend  through  the  crooked 
tubes  B C as  well  as  they  would  in  a ftraight  one.  Or 
the  fmoke  will  afcend  from  the  fire  D to  B with  the 
fame  facility  as  it  would  through  O A,  fuppofing  the 
fire  placed  at  O. 

What  has  been  already  faid,  may  feem  abundantly  to 
illuftrate  the  effects  arifing  from  the  rarefaction  of  air 
in  tubes  or  chimneys,  i think,  however,  confidering 
for  whom  this  treatife  is  principally  intended,  that  it 
will  not  be  amifs  to  add  a few  more  examples,  and  rather 
err  on  the  fide  of  fuperfluity  than  otherwife. 

Let  us  then  fuppofe  a tube  as  reprefented,  fig.  g,  and 
containing  a fire  at  E.  In  this  cafe  the  air  would  be- 
come equally  rarefied  from  E toward  C,  and  toward  D. 
Therefore  the  columns  A C and  B D partaking  equally 
of  the  heat,  mud  remain  at  reft,  as  neither  of  them 
could  preponderate  over  the  other.  This  equilibrium 
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might  however  be  destroyed  by  flight  caufes.  If  the 
wind  fhould  blow  into  the  aperture  A and  not  into  B, 
it  mu  ft  give  the  heat  a direction  toward  D,  in  confe- 
quence  of  which  the  column  B D,  becoming  more 
rarefied  than  A C,  would  afcend,  fo  long  as  the  caufe 
continued  to  a£t. 

Let  us  next  fuppofe  a fire  to  be  placed  at  G,  and 
another  at  F.  If  the  heat  is  not  equal  in  the  two  co- 
lumns A F and  B G,  the  hotteft  column  will  afcend 
and  draw  the  fmoke  of  the  other  downward  through 

its  fire. 

On  this  principle  the  ftoves  in  the  Bank  of  England 
are  conftituted.  I fhall  therefore  give  fome  further  il- 

luftration  of  it. 

The  requifite  is,  to  make  a fire  at  A,  fig.  jo,  the 
fmoke  from  whence  fhall  not  rife  upward,  but  defcend 
from  A to  B,  and  after  palling  under  the  floor,  as 
from  B to  D,  fhall  afcend  from  D toward  E,  in  order 
to  be  di [charged  at  C,  and  thereby  to  keep  the  room  in 
which  A is  placed,  totally  clear  from  fmoke. 

To  produce  this  effeff,  a fire  muft  be  previoufly  made 
on  a grate  at  E,  with  an  iron  door  clofely  fitted,  fo  as 
to  prevent  the  accefs  of  air  from  without.  The  co- 
lumn C D will  then  become  much  rarefied.  There- 
fore, if  a moderate  fire  be  placed  in  the  ftove  A,  the 
fmoke  from  it  will  not  afcend,  but  pafs  downward  un- 


L 9 ] 

der  the  flooring  B D,  and  be  all  difcharged  through 
the  chimney  E C,  In  this  direction  the  current  of  air 
and  fmoke  will  continue  fo  long  as  the  fire  is  kept  up 
at  E ; and  no  fmoke  can  arife  in  the  room  containing 
the  ftove  A,  The  di fiance  from  A to  E need  not  be 
precifely  limited  : whether  we  fuppofe  it  three  feet,  or 
one  hundred,  the  procefs  may  go  on  fufficiently  well. 
However,  if  the  fpace  between  the  two  tubes  is  made- 
very  great,  the  force  of  afcent  in  C D will  be  confider- 
ably  diminifhed. 


* Were  the  fire  at  A wholly  inclofed,  the  fmoke  muft  neceflarily  pafs  through 
the  tubes  A B,  DC,  without  any  fire  at  E 3 on  which  principle  the  ftoves  in  Ger- 
many are  conftruded. 
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CHAR  II; 

On  the  V entilation  of  Rooms , and  the  ConjlruBion 

of  Chimneys . 

T">EFORB  we  enter  upon  the  application  of  the  fore- 
going  principles,  it  is  requifite  to  obferve,  that  the 
dimeniions  of  chimneys  mult  bear  fome  proportion  to 
the  quantity  of  fuel  which  their  different  purpofes  re- 
quire in  parlours,  chambers,  or  kitchens. 

Let  us  fuppofe  the  whole  confumption  of  coal  in  a 
parlour  to  be  one  hundred  weight  in  twelve  hours,  and 
the  area  of  the  chimney  required  to  be  i 96  fquare  inches. 
If  then,  in  another  fituation,  two  hundred  weight 
be-  the  confumption  within  the  fame  time,  the  area 
of  a chimney  adapted  to  difcharge  freely  the  increafed 
quantity  of  fmoke  in  this  cafe,  fhould  be  nearly  double, 
or  equal  to  392  fquare  inches,  and  fo  in  the  fame 
ratio  for  larger  con fumptions  of  fuel.  I go  not,  however, 
mean  to  infift  upon  it,  that  thefe  proportions  muff  be 
adhered  to  invariably.  Such  preciiion  is  not  neceffary, 
becaufe  the  afcent  of  fmoke  depends  much  on  the  degree 
of  rarefadion  in  the  chimney.  Experience  alfo  informs 
us,  that  the  tube  or  fhaft  of  a chimney,  whofe  fides 

'5  • ’ 
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are  fourteen  inches  each,  or  vvhofe  area  is  196  fquare 
inches,  fufficiently  anfvvers  for  fitting  rooms  or  bed- 
chambers in  general. 

The  area  of  a chimney  in  a large  kitchen,  where 
the  family  is  very  numerous,  fhould  be  at  leafl  588 
fquare  inches,  whether  its  form  be  a fquare  or  paral- 
lelogram. 

No  injury  can  arife  with  regard  to  the  afcent  of  the 
fmoke  from  this  large  capacity  of  the  ihaft ; whereas 
a too  great  contraction  of  it  frequently  produces  very 
difagreeable  effeCts,  which  are  not  eafily  removed.  Be- 
fides,  the  larger  the  capacity  of  a chimney  is  made,  the 
feldomer  will  it  want  cleanfing. 

In  applying  the  principles  dated  in  the  lad  chapter, 
I fhall  begin  with  buildings  of  the  mod  dmple  con- 
druction,  and  afterward  proceed  to  thofe  which  are 
more  complicated. 

Let  fig.  11,  reprefent  the  plan  of  a cottage,  having 
one  chimney  C,  one  door  D,  and  two  windows  A B. 

Suppofe,  fird,  the  door  and  windows  to  be  air- 
tight, or  fo  clofely  fi  rcd,  that  they  do  not  admit  a 
quantity  of  external  air  fufficient  to  carry  up  the 
fmoke  in  the  chimney.  The  houfe  will,  in  that 
cafe,  be  incommoded  with  fmoke  and  dagnant 
air.  If  then  a window  or  door  be  opened,  the 
chimney  obtains  a Ripply  of  frefh  air,  and  performs 
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its  office  in  carrying  off  the  finoke  properly.  This 
circumftance  points  out  to  us  a remedy  for  the  defeCt, 
by  making  fome  convenient  aperture  into  the  houfe; 
which  however  muff  be  done  with  caution : for  if  the 
opening  is  either  at  the  door  or  window,  the  ftream  of 
cold  air  flowing  from  thence  will  not  only  be  un- 
pleafant,  particularly  in  winter,  but  very  injurious  to 
the  inhabitants.  What  I fhould  propole  for  the  pur- 
pofe,  is  an  air-duSl , three  or  four  feet  long,  to  be  fixed 
in  either  corner  of  the  room  moll  remote  from  the 
fire,  as  at  E ; and  communicating  with  the  external 
air  through  the  wall.  The  diameter  of  the  du6t  muff 
be  from  five  to  fix  inches.  The  air  admitted  by  this 
means  will  afeend  in  a perpendicular  direction  to  the 
ceiling;  and  being  gradually  diffufed,  will  foon  acquire 
the  temperature  of  the  room.  While  this  procefs  goes 
on,  no  perfon  within  is  fenfible  of  it,  nor  is  the  flame 
of  a candle  in  the  leaft  diffurbed  by  it.  At  the  fame 
time,  fmoke  and  ftagnant  air  are  effectually  removed. 
If  the  air  fhould  be  admitted  near  the  fire,  the  chimney 
will  aCt  equally  well,  but  the  circulation  through  the 
room  cannot  be  fo  perfect ; for  as  the  frefh  air  muff 
take  the  neareft  courfe  to  the  chimney,  it  would  leave 
that  wffiich  is  contained  in  other  parts  of  the  room  nearly 
quiefcent ; whereby  it  would  become  lefs  fit  for  refpi- 
ratiom 
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Let  us  next  confider  the  confequences  arifing  from 
two  chimneys  in  one  and  the  fame  room,  as  at  C F 
fig.  12;  other  circumltances  remaining  as  before. 

1.  If  a fire  be  placed  at  C,  that  chimney  will  not 
fmoke,  although  the  door  and  windows  be  perfectly 
clofe;  becaufe  a fupply  of  air  mull  come  from  the  other 
chimney  F,  as  was  formerly  mentioned,  page  5. 

2.  If  it  were  requifite  to  have  a fire  at  F alfo,  the 
fmoke  in  that  chimney  could  not  afcend  at  all,  on  ac- 
count of  the  current  of  air  palling  down  it  to  fupply 
C.  Or  reverfely,  if  the  fire  were  placed  fill!  at  F,  the 
chimney  C would  then  fmoke  for  the  fame  reafon. 

To  remove  the  defeat  in  this  cafe  without  injuring 
the  inhabitants,  and  to  enable  both  chimneys  to  adt  well 
at  the  fame  time,  it  becomes  necelfary  to  apply  an  air- 
dudt,  as  in  the  foregoing  inllance,  but  in  a different 
lituation.  Its  capacity  mull  alfo  be  enlarged,  fince  two 
chimneys  are  to  be  fupplied  with  air  inftead  of  one. 

A dudt  whofe  fide  is  feven  inches  may  anfwer  the 
purpofe : its  area  will  then  be  forty-nine  inches,  or 
nearly  double  to  that  of  the  former,  whofe  fide  was  efti- 
mated  only  at  five  inches.  The  moll  proper  lituation 
for  it  is  at  an  equal  dillance  from  each  fire,  as  at  E, 
becaufe  a llream  of  air  flowing  up  from  thence  will  have 
the  greatell  pofljble  effedt  in  ventilating  the  room.  An 
air-dudl  at  any  of  the  corners  might  indeed  afford  a fup- 
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ply  to  the  chimneys,  fufficient  to  prevent  them  from 
fmoking,  but  could  only  change  the  internal  air  par- 

» 

Let  fig.  13,  reprefent  the  plan  of  a cottage,  confift- 
in<r  of  two  rooms,  with  the  door  D,  and  windows 
A B,  clofe.  A fire  in  the  chimney  C would  not  fmoke, 
fince  it  muft  have  a conftant  fupply  of  air  from  the 
chimney  F.  But  if  the  wind  fhould  happen  to  blow 
in  the  direction  from  C to  F,  the  fmoke  riling  from  C 
would  be  carried  down  again  with  the  air  in  F,  and  fill 
both  the  rooms.  One  air-dudt  might  here  alio  prevent 
the  chimneys  from  fmoking  ; but  with  a view  to  venti- 
lation, I fhould  recommend  two,  fituated  as  at  E and 
e,  which  would  always  keep  up  a proper  and  healthy 
circulation  of  air  through  both  the  rooms. 

Let  fig.  14,  reprefent  the  plan  of  an  edifice,  confift- 
in°r  of  two  rooms  and  a veftibule.  Here  the  fame  cir- 

O 

cumftances  will  take  place  as  were  mentioned  in  the  il- 
luftration  of  fig.  12.  The  fire  at  C mull  take  its  fup- 
ply of  air  from  the  chimney  F j confequently,  if  a fire 
be  afterward  made  in  the  latter,  the  fmoke  from  it  - 
muft  be  drawn  into  both  rooms.  The  mode  of  furnifh- 
ing  air  may  be  different  from  that  recommended  in  the 
laft  example : inftead  of  duels  conveying  the  external 
air  to  each  room,  it  will  generally  be  more  convenient 
to  fix  one  fufficiently  capacious  in  the  veftibule  j and  then 


\ 


I 


/ 


[ *5  ] • 

to  apply  lefler  interior  dudts  to  one  or  both  of  the  rooms 
adjoining.  It  there  fhould  be  two  doors  in  the  veftibule 
to  which  air-du<5ts  are  thus  applied,  when  the  wind 
blows  brifkly  from  G to  D (or  contrariwife)  the  doors 
being  open,  it  will  occafion  both  the  chimneys  to  fmoke. 
Wherefore  it  is  requifite  to  have  but  one  external  door, 
or  to  keep  both  conftantly  fhut  in  tempeftuous  wea- 
ther. But  of  this  I fhall  fay  more  hereafter. 

Let  fig.  1 5,  reprefent  the  plan  of  an  edifice  contain- 
ing three  rooms  on  one  floor.  Now,  if  the  external 
doors  and  the  windows  were  perfectly  clofe,  a fire  in 
any  one  of  the  chimneys,  as  A,  would  occafion  the 
others  at  C and  B to  fmoke,  provided  the  interior  doors 
were  all  open,. and  likewife  thofe  in  any  of  the  cham- 
bers above. 

If  a fire  were  at  the  fame  time  placed  at  B,  only 
the  doors  DE  being  open,  both  the  fires  would  bor- 

O k.  ' 

row  their  air  from  C ; or  both  from  B,  fuppofing  the 
fecond  fire  fet  at  C. 

If  fires  were  made  in  all  the  lower  rooms,  the  in- 
termediate doors,  and  the  chamber  doors  being  open, 
the  chimneys  on  the  ground-floor  would  all  of  them 
act  well  ; but  if  the  door  D were  fhut,  A and  B would 
fmoke,  and  C only  a <51  well.  If  the  door  E were 
fhut,  the  chimney  in  that  would  alfo  fmoke. 


* 


I 


L 16  1 

Such  then  are  the  difagreeable  confer] uences  arifing. 
from  the  exaftnefs  of  the  carpenter’s  work  in  all  houfes- 
where  no  provifion  is  made  for  admitting  the  external 
air. 

It  will  appear  from  what  has  juft  been  faid,  that 
the  chimneys  of  the  lower  apartments  often  derive 
their  fupply  of  air  from  the  chambers,,  the  doors  being, 
open  ; and  hence  it  is,  that,  when  feveral  flues  are 
comp ri fed  in  one  and  the  fame  ftack,  the  chambers 
are  filled  with  fmoke  and  foot  from  the  operation  of 
the  fires  below. 

Thefe  circumftances  point  out  the  neceffity  of  ena- 
bling the  chimneys  to  a£t  independently  of  each  other, 
by  means  of  one  general  refervoir  in  the  lower  parts 
of  the  hou  fe,  from  which  every  apartment  may  be 
feparately  fupplied  with  air.  Such  a plan  might  be 
executed  without  much  difficulty,  and  would  be  at- 
tended with  numerous  advantages.  It  would  promote 
a conftant  circulation  of  pure  air  through  the  apart- 
ments ; it  would  clear  away  from  them  the  fmoke  and 
foot ; it  would  contribute  much  to  the  prefervation  of 
furniture,  books,  paintings,  See.  Laftly,  it  would  pre- 
vent the  diffuffon  of  infectious  effluvia  from  one  room 
to  another. 

The  importance  of  thefe  objects  does  not  require  to 
be  enforced  by  argument.  I fhall  therefore  proceed 
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to  confider  the  mode  of  admitting  the  air,  which  will 
mod  effectually  contribute  toward  the  accomplishment 
of  the  leveral  purpofes  above  lpecified. 

Let  fig.  1 6,  reprefent  the  plan  of  an  edifice  con- 
taining four  rooms  on  a floor,  with  Sundry  offices  under- 
neath, and  with  an  open  communication  at  S to  the 
. « 

lower  apartments  or  cellars. 

It  will  in  this  cafe  be  proper  that  one  or  more  of 
the  paflages  below  Should  have  a free  communication 
with  the  external  air : for  by  this  means  every  part  of 
the  building  may  be  amply  Supplied  with  air,  which 
in  the  winter  feafon  will  in  Some  degree  conform  to  the 
temperature  of  that  within,  Soon  after  its  admiflion,  and 
which  in  Summer  will  be  cooler  than  the  external  air. 
A mean  temperature  may  thus  be  conftantly  preferved 
. within  between  the  two  extremes. 

Thofe  openings  to  the  external  air  Should  be  made 
on  the  South  or  Southweft  Sides  of  the  houfe ; becaufe 
the  chimneys  require  moft  aid  when  the  wind  blows 
from  thefe  quarters  : . 

II  the  plan  of  the  building  will  not  allow  of  an  aper- 
ture in  the  directions  afiigned,  the  well  fide  is  then 
more  eligible  for  the  purpofe  than  any  other. 

Having  provided  for  a general  Supply  of  air  to  the 
houfe,  we  Should,  in  the  next  place,  regulate  the  mode 


* The  air  being  then  generally  warmer  and  lighten 
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of  its  admit!:  on  into  each  room  feparately  both  above 
and  below  (lairs,  fo  as  not  to  injure  the  architecture,, 
or  occafion  any  deformity ; which  may  be  done  eaiily 
and  without  expence  in  the  fir  ft  conftruCtion  of  a build- 
ing. I have  employed  in  feveral  inftanccs  the  follow- 
ing method  with  advantage : I leave  an  open  fpace  be- 
tween the  upper  part  or  the  architrave  furrounding  the 
door,  and  the  wall,  on  each  fide  of  the  door,  and  like- 
wife  an  open  fpace  between  the  eating  and  the  lintel. 

The  air  then  defeends  between  the  architrave  and  the 
wall  on  the  outfide  of  the  door,  and  afeends  between 
the  architrave  and  the  wall  on  the  infide  of  the  room. 
The  current  thus  admitted  rifes  in  a perpendicular  di- 
rection toward  the  ceiling,  ,and  acquire^  the  tempera- 
ture of  the  room,  circulating  through  it  imperceptibly 
to  the  inhabitants.  At  the  fame  time  it  prevents  any 
• accumulation  of  ftagnant  air,  and  removes  the  fmoke 
of  candles,  which  is  otherwife  very  pernicious. 

A fimilar  mode  of  ventilation  may  be  applied  to  all 
the  rooms,  however  great  their  number,  with  the  fame 
beneficial  effeCts.  It  renders  the  fmalleft  apartments 
equally  pleafant  and  healthful  with  the  largeft,  and 
prevents  the  fmoke  from  defeending  when  the  door 
(huts.  In  fmall  rooms  more  efpecially,  when  they 
are  furnifhed  with  an  air-duCt,  it  is  proper  to  have  the 
doors  and  windows  as  clofely  fitted  as  poffible.. 

i 
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Although  the  falutary  tendency  of  this  plan  mull 
be  obvious  when  fully  confidered,  there  ftill  remains  a 
prejudice  againft  it  in  the  minds  of  the  multitude. 
They  obflinately  maintain  that  the  fame  injuries  are  to 
be  expe&ed  from  air  admitted  in  this  manner,  as  from 

L 1 

the  cold  ftreams  of  it  which  ufually  flow  into  a room 
through ' the  crevices  of  the  door  or  window.  How- 
ever, the  plan  I propofe  is  not  recommended  from  theo- 
retical fpeculation : it  has  fufliciently  flood  the  teft  of 
experience ; and  to  that  alone  we  can  properly  appeal. 
Beiide  its  own  peculiar  advantages,  it  effectually  pre- 
vents thofe  difagreeable  fenfations,  cccafloned  by  lateral 
currents  of  air,  which  chili  the  body  on  one  ixde,  while 
it  is  heated  on  the  other;  nor  can  its  operation  at  all 
produce  the  fame  dangerous  confequences,  flnce  the  air 
introduced  by  it,  being  gradually  and  infenfibly  diffufed, 
diflributes  an  un.form  heat  round  the  room. 

I .do  not  pronofe  the  method  of  ventilation  above 
ftated  as  the  beft  in  all  poffible  cafes.  There  is  io  great 
a diverflty  in  buildings,  that  a variety  oi  modes  may 
he  adapted  to  produce  the  fame  effect.  The  appli- 
cation of  the  principles  muft  then  be  regulated  .by  cir- 
cuit! Aances,  and  by  the  diferetion  oi  the  architect. 

A few  general  hints  will  however  lerve  to  facilitate 

O . I w • 
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the  procefs.  Ir  the  kitchen  be  connected  with  the 
houfe  by  a paffage,  or  by  any  other  means,  it  becomes 
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neceffary  to  apply  an  air-dudt  of  confiderable  fize  for 
the  ufe  of  that  room  alone.  The  area  of  the  tube 
fhould  not  be  lefs  than  a hundred  and  forty- four  inches 
in  a moderate  kitchen ; for  if  the  chimney  there  have 
not  a full  fupply  independently,  it  will  draw  air  from 
fome  or  all  of  the  chimneys  in  the  houfe. 

Different  modes  may  be  adapted  to  anfwer  this 

1.  A perforation  of  twelve  inches  fquare  may  be 
made  in  the  kitchen  wall  near  the  bottom,  to  which  a 
tube  muff  be  fitted  as  ufual. 

2.  If  circumftances  do  not  allow  of  fuch  an  opening, 
air  may  be  admitted  by  railing  the  fafh  live  or  fix  inches 
above  the  fill,  and  applying  a board  at  about  the  fame 
diftance  from  the  window  to  diredt  the  ftream  of  air 
toward  the  ceiling.  This  board  fhould  be  one  foot 
broad,  or  fomewhat  more,  and  may  be  fufpended  on 
hinges  fo  as  to  let  down  in  the  night,  if  the  window- 
Ihutters  require  to  be  then  doled.  In  lofty  kitchens, 
where  there  are  fmall  failles,  one  of  the  windows  is 
often  hung  upon  an  axis  horizontally,  fo  as  to  open 
or  fhut,  at  pleafure,  by  a line  fixed  to  it.  The  inclina- 
tion of  the  open  windows  affords  a fupply  of  air  to 
the  chimney,  and  defends  the  floor  from  rain ; but  it 
does  not  prevent  the  inconvenience  from  the  wind 
blowing  downward  into  the  room. 
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Iq  fonie  rooms  where  it  is  not  convenient  to  make  a 
perforation,  air  may  be  admitted  between  the  folding  of 
the  fafh-frames  *,  by  cutting  away  about  the  eighth  of 
an  inch  from  the  frame,  leaving  the  whole  fubftance  at 
each  fly le.  This  is  only  practicable  when  there  are 
fhutters  on  the  outfide,  and  not  on  the  infide  of  the 
window.  For  by  infide  fhuttxrs  the  current  of  air  up- 
ward is  obfhucted;  whence  it  Julies  through  the  crevices 

i • 

in  various  directions,  and  produces  unpleafant  effeCts. 

When  rooms  are  iniefled  with  fmoke,  and  cannot  be 
conveniently  fupp  ied  with  a current  of  air  from  with- 
out, another  expedient  for  clearing  them,  is  to  increafe 
the  rarefaction  of  the  air  in  the  chimney,  by  contract- 
ing its  opening  above  the  fire-place  -}->  as  reprefented, 
fig.  i 7,  which  plan  likewife  anfwers  other  ufeful  pur- 
pofes;  for  when  chimneys  are  too  capacious  at  their 


* On  a plan  fomewhat  analogous  to  the  above,  the  wards  of  St.  Thomas® 
Hofpital  were  ventilated,  under  the  direction  of  Mr.  Whitehurst. 

In  every  fecond  window,  about  an  inch  and  a half  of  each  pane  in  the  bottom  of 
the  upper  fafli  is  cut  away.  A frame  of  glafs,  nearly  two  feet  in  width,  is  fet 
acrofs  the  window,  retting  upon  the  top  of  the  upper  fafh,  and  fattened  to  it  by 
hinges.  The  frame  can  be  moved  on  the  hinges,  fo  as  to  make  a greater  or  lefs 
angle  with  the  window,  and  by  that  means  admit  more  or  lefs  air  at  pleafure.  The 
air  which  enters  between  ihe  fatties  being  directed  by  the  frame  toward  the  ceiling, 
is  diffufed  through  the  ward  without  any  percept  ble  curr-nt. 

f This  part  of  the  fubje£l  has  been  amply  confidered  in  a work,  entitled,  44  A ' 
44  practical  Treatife  on  Chimneys,”  firft  publifhed  in  the  Encyclopedia  Bri- 
iannica,  and  afterward  feparately. — Edinburgh,  1776, 
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lower  part,  much  cold  a:r  flows  into  them  at  fo  great 
a diftance  from  the  fire,  that  the  warm  air  is  condenfed 
again  by  it,  which  not  only  retards  the  afcent  of  the 
fmoke,  but  alfo  renders  the  room  extremely  cold.  The 
contraction  of  the  fire-place,  as  above  propofed,  is  alfo 
ferviceabje  in  old  buildings,  where  the  fmoke  of  two 
or  more  fires  is  thrown  into  one  tube,  and  often  falls 
back  into  fome  or  the  rooms.  It  does  not  however,  in 
all  cafes,  prove  effectual  without  the  application  of  air- 
duCts,  as  formerly  directed. 

A fimilar  plan  is  now  very  generally  adopted,  with 
an  intention  to  produce  a more  uniform  temperature  in 
rooms,  by  regulating  the  quantity  of  air  to  be  tranf- 
mitted  to  the  chimney.  If  but  a fmall  quantity  afcends 
in  the  chimney,  ‘ it  is  obvious,  that  a proportionately 
fmall  quantity  mu  ft  be  admitted  from  without;  and 
therefore  more  heat  will  be  retained  in  the  room. 

One  mode  of  executing  this  plan,  is  by  a plate  Aiding 
in  a arcove  over  the  fire,  as  at  a a fio\  i 7.  This  groove 
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fhould  not  be  made  horizontal,  but  to  afcend  about 
two  inches  from  the  front  to  the  back  of  the  chimney; 
and  the  plate  fhould  not  extend  quite  acrofs  the  chim- 
ney, but  leave  an  opening  of  at  lead  an  inch  wide. 

■ Another  mode  adapted  to  the  fame  purpofe,  is  the 
regifter-ftove,  now  in  common  ule.  It  is  more  ele- 
gant than  the  former,  and  very  convenient,  if  due 
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attention  is  paid  in  applying  it.  Both  of  thele  methods 
are,  however,  to  a certain  degree  exceptionable,  as  they 
favour  a ftagnation  oi  air  in  rooms,  and  its  confequent 
contamination  by  the  brea  h,  candles,  &c.  They  are 
hence  inadmiflible  whenever  there  is  a lame  concourfe  of 
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people,  as  in  aflembly  rooms.  Indeed  the  application 

i 

of  confiderable  air-du£ts  becomes  in  fuch  circumflances 

efpecially  neceflary  j otherwife  delicate  conftitutions 

1 • 

fufifer  extremely. 

It  is  proper  to  obferve  that  air-ducts,  wherever  ap- 
plied, fhould  be  made  fufficiently  capacious  to  anfwer 
the  purpoies  required,  flnce  their  apertures  can  be 
much  more  ealily  diminilhed  than  enlarged. 

When  this  mode  or  ventilation  is  adopted,  the  air 
fhould  be  transmitted  into  rooms,  if  pcfiible,  wdrolly  by 
the  d udts ; hnce  nothing  can  be  more  prejudicial  to 
the  inhabitants  than  currents  of  air  palling  through  the 

chinks  or  doors,  windows,  or  pannels.  Thefe  there- 

• * 

fore  fhould  be  guarded  .againft  with  the  utmoft  care. 

o o 

I cannot  here  omit  the  opportunity  ol  noticing  and 
recommending  fome  ingenious  devices  lately  invented 
with  a view  to  rill  up  the  fpace  between  the  bottoms 
or  doors  and  the  door.  They  obftrudc  the  entrance  of 
wind,  rain,  or  fnow,  in  tempeftuous  weather ; and  their 
application  is  fo  contrived  as  to  clear  the  inner  door  of 
carpets  or  floor-cloths  when  it  is  opened. 
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By  attending  to  the  few  fimple  principles  laid  down, 
in  the  foregoing  pages,  rooms  may  be  commodioufly 
ventilated,  and  the  fmoking  of  chimneys  may  be  in 
general  prevented.  It  is  furely  better  to  provide  for 
thefe  ufeful  purpofes  in  the  o.  iginal  conftrudtion  of  a 
houfe,  than  be  obliged  to  remedy  deledls  in  regard  to 
ventilation  after  the  building  is  completed.  Indeed 
the  remedies  then  ufually  employed  are  feldom  found 
to  be  fuccelsful : at  leaf!  pots,  or  other  additions  to  chim- 
neys, afford  but  a very  trifling  advantage,  while  they 
certainly  deform  the  edifices  to  which  they  are  an- 
nexed, and  are  a difgrace  to  the  fcience  of  the  builder. 
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C FI  A P.  Ill 

On  external  Impediments  to  the  Afcent  of  Smoke  in 

Chimneys. 

• * V 

T PROPOSE  in  this  chapter  to  consider  home  external 
"*■  caufes  which  may  interfere  with  the  regular  afcent 
of  fmoke  in  chimneys,  notwithftanding  all  the  provi- 
sions for  it  hitherto  ftated  ; and  I Shall  likewife  endeavour 
to  point  out  the  requisite  means  for  counteracting  the 
operation  of  thefe  caufes. 

x.  In  tempeftuous  weather,  the  atmofphere  meeting 
with  more  refinance  on  the  furface  of  the  earth  than 
at  feme  didance  above  it,  we  may  thence  infer  that 
the  upper  and  lower  parts  thereof  move  with  different 
degrees  of  velocity  ; whence  it  may  be  prefumed  that 
the  winds  do  not  move  parallel  to  the  furface,  but 
have  often  a tendency  toward  the  earth ; and  confe  - 
quently  to  blow  downward  in  chimneys.  This  effeCt 
will  be  greater  or  lets  according  to  the  inequalities  of 
the  country  where  the  houle  is  fituated. 

J 

Thus,  fuppofe  the  wind  in  the  above  circumftances 
sfhould  take  the  direction  ha  and  dc  in  fig.  i8>  it 
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will  nece'Tarily  he  driven  down  the  chimrey  A B, 
carrying  along  with  it  both  the  ftnoke  and  foot. 

In  order  to  remedy  this  inconvenience,  the  top  of 
the  chimney  muft  he  guarded  by  a pyramidical  cap, 
the  faction  o!  which  is  represented,  fig.  19.  The 
wind  then  falling  upon  an  inclined  furface,  wo  rld 
change  its  direction  from  b a to  d c,  and  no  longer 
affeCt  the  rifing  columns  of  fmoke.  Such  an  addition 
to  chimneys,  it  is  prefumed,  would  occafion  no  defor- 
mity, but  rather  be  ornamental  to  the  building. 

The  caps  are  compofed  either  of  (tone  or  caft  iron: 
the  latter  fee  ms  preferable,  as  being  lefs  expenfive, 
and  a better  defence  to  the  mortar  underneath  againft 
the  injuries  of  the  weather.  Iron  caps,  if  caft  about 
three  tenths  of  an  inch  thick,  will  e .dure  for  ayes: 

J O 

their  weight  and  figure  alfo  render  them  not  liable  to 
be  difturbed  by  the  winds.  It  is  not  requifite  to  make 
their  apertures  equal  to  that  of  the  chimney  {haft ; but 
the  proportion  fhouid  be  nearly  as  the  fquare  of  10 
to  the  hquare-  of  14..  This  contraction  of  the  aper- 
ture anfwers  two  good  purposes:  it  protects  the  fhaft 
from  rain,  and  in  feme  degree  defends  the  rifing  column 
of  fmoke  from  the  external  cold. 

The  caps  need  not  be  let  underneath  with  brick  or 
done- work,  but  may  reft  on  a little  mortar  : or 

/.  -4-  > , 
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they  are  only  laid  flit  upon  the  brick-work,  they  will 
fufliciently  anfwer  the  purpofe. 

2.  Ii  a houie  be  fituated  where  there  is  fome  local 
obftru&ion  to  the  current  of  the  wind,  as  near  a tower 
or  other  high  building,  or  at  the  foot  of  a cliff,  it 
becomes  neceflary  to  apply  over  the  aperture  of  the 
chimney,  a cap  or  cover  with  an  opening  at  each  end, 
from  whence  the  fmoke  tr  •’  ill u in  dhedf ions  parallel 
to  the  adjoining  furface  of  i Slta.lc.  A provifion 
of  this  kind  is  +rcrmently  marie  1 y builders  in  fuch  cir- 
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cumftances,  anc  executed  with  judgment ; fo  that  little 
can  be  ad  van  i on  this  fubjeft  beyond  what  is  already 


prafiti  fed.. 

As  the  wind  generally  blows  in  an  oblique  dlredfiorr 
toward  the  earth,  fuch  end's  oi  eminences  as  are  repre- 
fented,  fig.  20,  not  only  require  that  the  cover  fhould 
be  parallel  to  the  cliff,  but  that  it  fhould  project  five 
or  fix  inches  at  each  end  beyond  the  perpendicular 
part  of  the  chimney. 

Fig.  2r,  gives  the  end  view  of  a cap  or  covering 

proper  for  the  chimney  ot  a cottage,  fituated  as  in 

fig.  20. 

Fig  22,  reprefents  the  fide  which  is  parallel  to  the 
cliff,  and  which  projects  at  C D,  fix  inches  beyond 

the  edges  of  the  chimney.  It  is  to  be  obferved,  that 

two  courfes  of  brick  are  left  out  at  both  the  open 
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ends,  whereas  on  the  two  fides  the  brick-work  is 
carried  up  to  the  cover.  Thefe  covers  are  made  of 
cad  iron  ; they  may  be  conveniently  applied  to  chim- 
neys confiding  of  many  flues  ranged  in  one  line,  as 
reprefented,  fig.  23. 

As  a further  aid  to  the  caps  above  defcribed,  it  will 
be  proper  to  condruffc  an  air-duCt  into  which  the  wind 
may  blow,  in  order  to  counteract  its  tendency  down 
the  chimney.  To  elucidate  this  point,  let  us  fird  fup- 
pofe  that  the  cottage,  fig.  20,  has  two  fimilar  chim- 
neys, one  at  each  end.  The  apertures  of  both  chim- 
neys being  of  the  fame  width,  it  is  obvious  that  under 
fimilar  circu alliances  the  wind  will  blow  down  both 
of  them  with  equal  violence.  But  if  one  chimney  be 
covered  with  the  iron  cap,  fig.  2 1,  22,  the  current 
of  air  down  it  will  be  prevented  : a fire  being  then 
put  in  this  chimney,  we  fhould  find  that  the  wind 
would  be  driven  down  the  open  {haft  with  increafed 
fo  ice,  and  afcend  up  the  covered  one  A fimilar 
effe£t  may  be  produced,  if  in  lieu  of  the  open  chim 
ney,  an  air-duCt  be  applied,  as  at  B C,  fig.  24,  where 
A reprefents  the  wall  of  the  cottage  ; for  the  current  of 
air  entering  at  B will  prove  inftrumental  in  driving 
the  fmoke  up  the  fingle  covered  chimney,  fi  r.  20.  The 
duCt  fhould  be  placed  on  the  fide  of  the  houfe  neared 
to  the  cliff.  The  part  CD  fhould  be  a box  of  wood, 

« 


I 


[ 29  ] 

the  reft,  brick.  If  neceffary,  an  iron  grate  may  be 
laid  over  the  aperture  B. 

3.  Suppofe  an  edifice  to  be  ereded  on  an  extenfive 
plain,  or  upon  an  eminence  where  there  can  be  no 
obftrudions  likely  to  change  the  courfe  of  the  wind 
from  a horizontal  to  an  oblique  direction. 

Yet  even  in  fuch  a fituation,  and  without  any  inter- 
nal defed,  chimneys  are  apt  to  fmoke  in  windy  wea- 
ther. The  reafon  probably  is,  that  the  rapid  motion 
of  the  wind  puft  the  building,  diminifhes  the  prefiure 
of  the  air,  on  which  the  afeent  of  fmoke  depends. 
This  conclufion  is  warranted  by  obfervations  made  on 
barometers  in  tempeftuous  weather,  when  the  mercury 
always  falls  confiderably  in  the  tube. 

Let  fig.  25,  reprefent  the  plan  of  an  edifice  con- 
fiding of  two  rooms,  and  fituated  as  above.  Now, 
ir  the  wind  fhould  blow  violently  in  the  direction  A B 
or  B A,  it  will  have  no  tendency  to  enter  the  door 
H,  or  any  of  the  windows.  Hence  the  general  pref- 
fu re  is  taken  off,  by  which  the  columns  of  rarefied 
air  flrould  be  raifed  in  one  or  both  chimneys.  The 
finoke  therefore  defeends,  as  if  blown  down  the  fhaft. 
The  pyramidical  caps  will  not  avail  in  this  cafe;  neither 
will  opening  the  door  or  a window  produce  any  effed. 
The  only  expedient  which  proves  effedual,  is  the 
application  of  air-duds  through  the  wall  on  the  fides 
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A and  B.  They  fhouid  be  conftruded  according  to* 
the  directions  given  page  28,  fig.  24,  with  the  addi- 
tion of  a Hide  applied  to  the  interior  aperture  of  each, 
and  which  may  be  opened  or  fhut  as  occafion  requires. 
Thus,  if  the  wind  blows  from  A toward  B,  the  aper- 
ture in  A may  be  open,  the  other  remaining  fhut ; or 
reverfely,  if  the  direction  of  the  wind  fhouid  be  from 
B to  A.  The  air  will  then  pafs  with  force  through 
the  open  duel,  and  abundantly  fupply  the  chimneys, 
eaufing  the  fmoke  to  afeend  with  the  fame  freedom  aa 
in  calm  weather.  It  may  fometimes,  more  efpecially 
in  large  houfes,  be  requifite  to  conftrud  air-ducts,, 
which  fhall  ad  merely  by  the  force  of  the  wind, 
without  labour  or  attention  from  the  family. 

For  example.— -In  the  manfion  reprefented,  fig.  16,, 
the  air-duds  may  be  conftruded  as  follows:  let  there 
be  openings  of  fufficient  magnitude  in  the  lower  offices 
at  the  extremity  of  each  paffage,  having  vertical 
valves  applied  to  each  of  them.  Thefe  valves  are  to 
be  hung  with  leather  ftraps,  to  open  inwardly  at  A B 
C D.  If  then  the  wind  blow  in  the  diredion  from 
A to  C,  A will  be  open,  and  C fhut.  If  from  B to 
D,  the  valve  B will  be  open,  and  D fhut ; and  fo 
of  every  other  diredion.  The  fize  of  the  valves  fhouid' 
be  greater  or  lefs  according  to  the  magnitude  of  the 
building,  as  from  fix  inches  to  two  feet  fquare.  The 
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infide  of  them  may  be  lined  with  hare-fkin,  to  pre- 
vent any  noife  in  their  operation. 

When  a very  large  building  is  fet  on  an  expofed 
lituation,  interior  currents  of  air  frequently  prove 
troublefome  during  ftormy  weather;  for  the  wind, 
being  freely  tranfmitted  along  galleries  and  extenlive 
paffages  which  communicate  with  each  other,  pafles 
by  the  doors  of  fome  apartments  with  a violent  and 
irregular  motion,  and  takes  off  the  uniform  preffure 
by  which  fmoke  is  carried  up  the  chimneys.  The 
confequence  is,  that  a large  proportion  of  the  fmoke 
falls  back  into  the  rooms  at  fuch  feafons.  It  is  there- 
fore neceffary,  in  this  cafe,  to  apply  doors  within  the 
paffages,  or  ufe  other  fimilar  means  for  obftrudting  the 
currents  of  air.  If  this  cannot  conveniently  be  done, 
it  only  remains  to  make  a plantation  of  trees  at  a pro- 
per diftance  from  the  building  on  the  fide  mold  ex- 

Before  I conclude  this  part  of  the  fubject,  I think 
it  proper  to  notice  an  impediment  to  the  afcent  of 
fmoke  in  chimneys,  occafoned  by  fmoke-jacks,  as  they 
are  at  prefent  conffrudted.  The  vanes  ufually  fold 
over  one  another,  and  make  fo  fmall  an  angle  with 
the  horizon,  that  the  air  is  not  permitted  to  afcend 
with  freedom,  nor  in  a fufficient  quantity  to  carry  up 
all  the  fmoke.  Now  it  the  breadth  of  the  vanes 
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fhould  be  reduced  fo  as  to  leave  an  interval  of  three 
fourths  of  an  inch  between  each;  and  if  at  the  fame 
time  the  angle  1 e increa^d  to  twenty  degrees;  the 
alteration  would  be  found  not  only  fufficient  to  pre- 
vent a flagnation  of  the  fmoke,  but  likewife  to  improve 
the  power  of  the  jack. 
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On  the  ConjlruEtion  of  Garden  Stoves . 

l ' r ■ / ) t [ 

np  H E different  regions  of  the  earth  being  fubjeCt  to 
great  variations  in  the  length  of  days,  in  the  degrees 
of  heat  and  ; cold,  of  moifture  and  drynefs,  are  not 
capable  of  producing  all  plants  equally.  Thus  it  ap- 
pears that  countries  within  the  torrid  zone  yield  pines, 
and  a variety  of  other  delicious  fruits,  which  never 
maturate  fpontaneoufly  in  cold,  nor  even  in  temperate 
climates.  We  are  however  enabled  in  this  part  of  the 
world,  by  artificial  means,  to  bring  fuch  fruits  to  tole- 
rable perfection.  For  this  purpofe,  it  is  neceflary  to 
ereCt  fome  kind  of  edifice  to  protect  the  plants  from 
the  inclemency  ot  our  feafons ; and  by  the  application 
of  culinary  heat,  nicely  regulated,  to  fupply  them  with 
air  of  a requifite  temperature.  Hothoufes  adapted 
for  the  culture  of  exotics  may  therefore  be  confidered 
as  artificial  climates ; and  on  this  view,  it  mufl  appear 
obvious,  that,  in  order  to  render  the  operation  of  them 
effectual,  their  properties,  as  to  temperature,  moifture, 
drynefs,  &c.  fhouid  coincide  as  nearly  as  poffible  with 
the  qualities  peculiar  to  the  climate  of  the  plants  which 
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are  to  be  cultivated.  In  all  cafes  then,  it  mu  ft  be  of 
confequence  to  obtain,  from  a feries  of  obfervations., 
an  accurate  knowledge  of  the  various  properties  of  the 
natural  climates, , in  order  to  fettle  a ftandard,  whereby 
to  regulate  the  management  of  the  artificial  ones. 

On  thefe  ideas  are  founded  the  enfuing  plan  for  con- 
ftrudting  garden  ftoves,  which  by  proper  modifications 
may  be  adapted  to  imitate  every  climate  of  the  globe. 

_ _ y 

One  good  example  will  however  afford  a fufficient 
illuftration  of  the  fubjedt: — The  climate  of  Jamaica 
fee  ms  moft  eligible  for  the  purpofe ; fince  the  pro- 
ductions of  that  ifland,  more  efjoecially  the  anana,  or 
pineapple,  are  the  chief  objedts  of  culture  in  garden 
ftoves.  I fhall  therefore,  in  the  fir  ft  place,  inveftigate 
the  properties  of  its  atmofphere  and  foil,  through  which 
thofe  plants  arrive  at  perfection  without  the  afliftance 
of  art,  and  afterward  - endeavour  to  fhow  the  mode 
of  producing  fimilar  effedts  of  vegetation,  by  means 
of  an  artificial  climate. 

The  central  part  of  Jamaica  is  fituated  in  the  1 8th 
degree  of  north  latitude,  and  has  therefore  days  and 
nights  of  nearly  equal J length  throughout  the  yean, 

y . , H , 

There  are  alfo  material-  changes  in  the  temperature  of 
its  air  every  twenty-four  - hours;  for  the -fun  at  hrs 
meridian  altitude  being  nearly  vertical,  a great  degree 
of  heat  muff  neceffarily-  be  produced  in  the  courfe  of 
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the  day ; and  during  the  eleven  or  twelve  hours  of 
night  the  temperature  will  be  proportionally  lowered. 

From  thefe  circumftances,  added  to  the  infular  fitu- 
ation  ol  Jamaica,  a rife  the  phenomena  of  land  and 
fea  breezes,  which  indeed  are  common  to  all  the  tropi- 
cal i tlands,  and  admit  of  an  ealy  explanation  *;  for  the 
fun  no  fooner  appears  above  the  horizon,  than  heat 
begins  to  accumulate  on  the  furface  ol  the  land,  while 
that  of  the  ocean  fullers  little  change.  Hence  the  air 
above  the  former  becomes  highly  rarefied,  and  fpecifi- 
cally  lighter  than  the  air  of  the  fea ; it  therefore  afcends 
by  the  fuperior  weight  or  pre  fibre  of  the  latter ; and 
the  cooler  air  thus  flowing  in  every  direction  toward 
the  center  of  the  ifland,  conftitutes  what  is  denominated 
the  feabreeze.  In  a fimilar  manner,  as  evening  ap- 
proaches, the  fun’s  heat  gradually  abates,  till  the  two 
atmofpheres  become  equally  denfe  : a perfeft  calm  then 
enfues,  which  remains  till  the  air  over  the  land,  from 
the  long  abfence  of  the  fun,  is  more  condenfed  than 
the  air  at  fea.  The  latter  confequentiy  afcends  by  the 
fuperior  weight  or  preflure  of  the  former,  and  thus  the 
landbreeze  commences,  -which  blows  conftantly  till 
the  fun  appears  again  above  the  horizon.  The  lea  and 
land  breezes  have  more  or  lefs  velocity,  according  to 
the  relative  degrees  of  denflty  in  the  two  atmofpheres  r 


See  Mr.  Vv  hitehurlt’s  Inquiry,  third  edition,  page  148. 
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' the  grateful  alternation  of  them  every  morning  and 
evening  ferves  to  moderate  the  fervour  of  the  climate, 
keeps  the  air  in  conftant  motion  *,  and  thus  renders 
the  fituation  more  favorable  than  it  would  otherwife 
be  to  the  exigence  both  of  vegetables  and  animals. 

It  evidently  appears  from  the  above  account,  that 
the  air  of  Jamaica  mu  ft  be  fubject  to  frequent  and 
confiderable  changes  of  temperature ; whence  we  may 
infer,  that  a perfect  equality  in  the  temperature  of  our 
artificial  climate  is  not  necelfary. 

I think  it  will  be  proper  here  to  give,  from  a feries 
of  thermometrical  obfervations,  a more  particular  viexy 
of  the  temperature  of  Jamaica;  as  alfo  of  the  quan- 
tity of  rain  which  falls  annually  on  the  island  ; for  on 
a knowledge  of  thefe  circumftances,  the  conftrudtion 
and  management  of  ftoves  intended  to  imitate  the  pro- 
perties of  that  climate  will  principally  depend. 

The  following  table  is  the  refult  of  obfervations 
made  with  Fahrenheit’s  thermometer  at  Spanifh  Town 
during  one  year.  The  fir  ft  column  contains  the  months; 
the  fecond,  thehighefl  degree  of  the  thermometer  in  each 
month  ; the  third,  the  lowed  date  of  the  thermometer;; 
the  fourth,  the  monthly  variation  of  the  thermometer;, 
and  the  fifth,  the  annual  variation. 

■4  . . ‘ ^ 5 

* Sir  Flans  Sloans  ob  Served  in  1688,  that  there  were  only  17  perfectly  calm- 
days  throughout  the  whole  year. 
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Spaniih  Town. 

London. 

Month 

H 

L 

M V 

A V 

Month 

H 

L 

M V 

A V 

January 

83 

76 

7 

January 

52 

3° 

2 L 

February 

85 

66 

l9 

February 

5 1 

41 

1 l 

March 

84 

7 1 

‘3 

March 

53 

37 

1 6 

April 

86 

»s 

67 

l9 

April 

69 

4° 

29 

May 

87 

77 

10 

May 

67 

5 1 

16 

June 

88 

84 

4 

26 

June 

73 

60 

*3 

44  ' 

4 

July 

88 

80 

8 

July 

74 

6 1 

l3 

Auguft 

92 

81 

1 1 

Align  ft 

7c 

58 

1 2 

September 

89 

77 

1 2 

September 

68 

56 

1 2 

1 

O&ober 

87 

73 

14 

Oblober 

63 

41 

27 

November 

79 

7 1 

8 

November 

S3 

37 

1 6 

December 

79 

70 

9 

December 

1 

1 

56 

34 

22 

• % 

From  this  table  vve  may  deduce  that  the  greated 
degree  of  heat  in  any  month  is  from  80  to  go,  and 
that  the  lowed  degree  is  between  60  and  70  *.  The 
variation  of  heat  monthly  appears  to  be  on  an  average 
1 1 degrees,  and  the  annual  variation  26  degrees. 

* 7 he  heat  throughout  the  day  is  more  uniform  in  Jamaica  than  in  our  cli- 
mate. Mr.  Long  obferves,  44  There  is  feldom  a variation  of  more  than  6 to 
9 degrees  on  the  thermometer  in  one  day  at  Spanifh  Town,  obftTved  from  fix  n 
in  the  morning  to  fix  in  the  afternoon/’ — Hift.  of  Jamaica,  vol.  3.  p.  619, 
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The  other  part  of  the  table  * is  put  down,  in  order 
to  fhow  the  relative  temperature  of  the  atmofphere  of 
. London ; and  by  comparifon,  to  prove  the  neceffity 
of  applying  artificial  modes  of  culture  to  plants  whofe 
native  clime  is  within  the  torrid  zone. 

The  year  1775  was  particularly  feledted  as  an 
inftance  of  the  great  extremes  of  heat  and  cold,  which 
occur  in  our  own  climate  +. 

It  is  not  to  be  underdood  that  the  preceding  remarks 
on  the  ftate  of  the  air  at  Spanifh  Town  will  anfwer 
for  every  part  of  Jamaica,  which  abounds  with  ridges 
of  mountains,  as  well  as  valleys  or  favannahs ; fo  that 
■there  mud  be  a cortfiderable  variety  of  temperatures  in 
dt,  according  to  the  difference  of  fituation.  It  is  how- 
ever to  be  noted,  that  the  pineapples  are  moll  luxuriant 
dn  the  lowed;  and  hotted:  parts  of  the  ifland,  where  the 
foregoing  obfervations  or)  the  temperature  were  made. 

I fhall  next  proceed  to  invedigate  the  quantity  of 
■rain  which  falls  annually  in  Jamaica.  From  the 
obfervations  of  Sir  Hans  Sloan e and  Mr.  Long,  we  learn 
that  the  proportion  of  fair  to  rainy  weather  varies  much 
in  different  years  at  Jamaica. 

* The  numbers  in  this  latter  part  of  the  table  are  taken  from  the  Fhilofbphical 
'Tranfa&ions  for  the  year  1776c 

t The  extremes  of  heat  and  cold  are  often  much  greater  than  in  the  inftance  here 
iquoud  by  Mr.  Whitehurft.  The  annual  variation  in  1793  was  notlefs  than  57  deg. 
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The  annexed  table  fhows  the  number  of  rainy  days 
at  Spanidi  Town,  as  obferved  by  Sir  Hans  Sloane  in 
1688;  and  likewife  the  number  of  wet  days  during 
eight  fucceffive  years,  beginning  with  1752,  from 
Mr.  Long’s  account. 


Sir  Hans  Sloane  1688. 

Mr.  Long  1752  to  1759  inch 

Months. 

Rainy  Days. 

Months. 

Rainy  Days. 

| January 

9 

January 

6 

February 

8 

February 

17 

March 

6 

March 

19 

April 

no  obfervation 

April 

4* 

j May 

9 

May 

58 

June 

8 

June 

■ 55 

JUy 

6 

July 

55 

Auguft 

12 

Auguft 

5s 

September 

1 6 

September 

6S 

October 

10 

O&ober 

76 

November 

1 2 

November  1 

December 

7 

December  j 

32 

Total  10  x 8 
= 824 

Total  in  8 y 

ears  482 
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The  obfervations  * of  the  latter  gentleman  were  not 
indeed  made  at  the  fame  place,  but  nearly  in  the  fame 
parallel  juft  within  the  fouth  fide  of  the  mountains. 
Mr.  Long  himfelf  remarks,  that  a greater  quantity  of 
rain  may  be  fuppofed  to  fall  there  than  on  the  level 
maritime  parts,  and  lefs  than  in  fome  places  on  the 
north  fide,  or  on  the  eaftern  or  weftern ; therefore  an 
allowance  fhould  be  made  on  that  account.  We  may 
however  fafely  conclude  from  the  average  of  eight 
years,  that  there  are  not  lefs  than  fixty  rainy  days  in 
twelve  months. 

The  quantity  of  rain  falling  in  each  day  fhould  be 
confidered,  as  well  as  the  number  of  wet  days  in  a 
year.  We  have  more  wet  days  in  England,  but  the 
rain  falls  in  far  lefs  quantities.  On  this  head  Mr.  Long 
obferves : C{  The  rains  precipitate  in  Jamaica  with  an 
uncommon  degree  of  violence.  After  being  accuf 
tomed  to  them,  we  think  the  clouds  only  drop  in  Eng- 
land, but  here  they  melt  in  inftanfaneous  cafcades.” 
— “ Taking  the  whole  iftand  throughout,  65  to  70 
inches  appear  to  be  about  the  medium  of  rain  that 
falls  upon  Jamaica  in  feafonable  years.'’ 

W e fhould  likewife  take  into  the  account  the  falls 
■of  dew,  which  are  fo  heavy  in  all  tropical  countries. 
Mr.  Long  fays,  cc  I have  no  meafurement  of  the  dews 

* Long’s  Hill,  of  Jamaica,  page  647* 
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which  fall  in  Jamaica;  but  in  many  parts  of  the  ifland 
they  are  very  considerable,  infomuch  that  in  one  of 

the  mountainous  diftridts,  where  there  is  a Scarcity  of 

* 

Springs,  the  cattle  are  Sufficiently  watered  by  the  dew, 
which  overfpreads  the  herbage  every  morning.  In 
general,  in  the  mountains  it  is  So  heavy,  that  a perfort 
walking  among  the  grafs,  or  through  a cane-piece  early 
in  the  morning,  would  Soon  be  as  wet  as  if  he  had 
gone  through  a river.  It  is  always  lead  before  heavy 
rains,  and  mod  copious  in  the  cooler  months  of  the 
year.  In  Spanifh  Town  the  dews  are  much  larger 
than  at  Kingdon,  owing  perhaps  to  the  vicinity  of  the 
Rio  Cobre.” 

The  above  observations  Sufficiently  point  out  how 
great  a Supply  of  watery  fluid  will  be  requiflte  for  an 
artificial  climate,  defigned  to  imitate  that  of  Jamaica. 

It  now  remains  to  make  Some  inquiry  concerning 
the  foil,  and  the  ufual  modes  of  treating  pine  plants  in 
their  native  Situation.  Several  Species  oi  pineapples 
have  been  enumerated  ; and  we  are  told,  that  if  the 
feeds  of  them  were  Sown  frequently,  as  many  varieties 
of  the  fruit  might  be  produced  as  there  arc  of  apples 
or  pears  in  Europe. 

Thofe  principally  noticed  are, 

The  bog-walk  pine,  of  a comprefied  form,  with 
white  flefli,  and  a deep  green  coat ; 
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The  fame,  with  a yellow  coat ; 

The  pyramidical,  or  fugar-loaf  pine,  with  yellowifli 
flefh,  and  a deep  green  coat. 

The  fame,  with  a yellow  coat. 

The  fmooth-leaved,  or  king  pine. 

The  queen  pine,  with  leaves  fmooth,  and  fometimes 

The  fmaller  green  and  yellow  pyramidical  or  Mont- 
ferrat  pines  *. 

Of  thefe  the  fugar-loaf  and  Montferrat  pines  are  ac- 
counted the  befc,  or  fined;  in  flavour.  The  others  differ 
much  in  their  degrees  of  fweetnefs,  acidity,  and  richnefs. 
They  all  thrive  belt  in  a flickered  iituation  ; and  when, 
planted  in  a brick  mould,  that  is,  in  the  clayey  earth  or 
marie  of  which  bricks  are  made.  Cow’s  dung  is  the 
manure  ufually  employed  for  them.  Some  perfons 
cultivate  the  plants  on  the  tops  of  fmall  ridges  or 
banks,  raifed  about  18  inches,  and  difpofed  in  ftraight: 
rows.  They  grow  moft  luxuriantly  when  thus  affo- 
ciated  together : the  fuckers  from  them  are  akb 

* To  the  above,  Mr.  Long  adds  the  wild  pine,  tillandfia  maxima , which  is  very 
common  in  Jamaica.  It  may  be  made  to  grow  on  a broom  or  mop-flick  fixed  upright 
on  the  ground  ; and  therefore  appears  to  derive  its  nouriihment  by  abforption  of 
smoifture  from  the  atmofphere.  The  wild  pines  are  much  the  larged  of  the  clafs, 
and  grow  among  the  thick  woods  of  the  interior  mountains  between  the  forks  and 
on  the  branches  of  trees.  Their  leaves  being  capacious,  and  formed  with  a hollow 
bafe,  become  natural  refervoirs  of  water,  which  often  afford  refrefhment  in  dry 
feafons  to  travellers,  and  to  animals  inhabiting  the  woodsc 
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ftronger  and  finer  than  when  they  are  kept  at  a dis- 
tance from  each  other,  and  the  roots  are  preferved 
cooler  and  moifter. 

From  the  preceding  facts  refpedting  the  native  cli- 
mate of  pine  plants,  we  may  deduce  the  requifite  cir- 
cumftances  in  the  conftru&ion  of  garden  ftoves, 
adapted  for  their  culture  in  this  kingdom. 

1.  The  ftoves  fnould  be  capacious,  and  freely  admit 
the  accefs  of  light  or  funfhine. 

2.  They  fhould  have  a conftant  fupply  of  frefh  air, 
by  fome  proper  mode  of  ventilation. 

3.  The  air  tranfmitted  fhould  be  kept  at  a tempe- 
rature anfvverable  to  that  of  the  natural  climate. 

4.  It  is  neceffary  to  apply  water  or  vapour  to  the 
plants,  adequate  to  the  proportion  of  rain  and  dew 
which  falls  in  Jamaica. 

5.  The  plants  fhould  not  have  their  roots  confined 
in  pots,  but  fhould  be  planted  loofe  in  common  ve- 
getable mould  fimilar  to  their  natural  foil.  - — See  the 
preceding  page. 

Under  this  laft  article  I think  it  right  to  ■ obferve, 
fince  pines  at  their  native  place  grow  to  greateft  per- 
fection in  the  common  foil,  whofe  heat  is  derived 
merely  from  the  temperature  of  the  furrounding  atmo- 
fphere,  and  not  from  any  fubterraneous  fire,  that 
therefore  the  application  of  bark,  as  employed  in  our 
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ftoves,  with  a view  to  generate  additional  heat  at  the 
roots  of  the  plants,  is  not  according  to  the  analogy  of 
nature,  and  may  be  deemed  ufelefs. 

This  opinion,  fo  contrary  to  general  practice,  is  not 
however  theoretical.  I know  from  experience,  that  a 
plant  may  remain  in  the  fame  parcel  of  earth  four  fuc- 
ceflive  years,  and  without  the  aid  of  bark  produce  each 
year  very  perfect  fruit.  The  experiment  was  made  at 

my  requeft  by  Mr.  John  Sands,  gardener  to  lord 

/ 

Scarfdale,  in  his  lordfliip’s  hove  at  Kidleflon.  A pot 

was  provided  to  contain  the  plant,  of  about  14  inches 

diameter,  and  of  the  capacity  of  three  gallons.  This 

being  failed  with  a clayey  foil,  well  manured  with  old 

rotten  dung,,  was  placed  near  the  flue,  and  not  plunged 

in  the  bark-bed.  The  product  of  the  plant  was  as 

follows — In  the  firft  year,  one  fruit  and  four  flrong 

fuckers,  every  one  of  which  yielded  the  fecond  year 

a fruit  and  three  fuckers.  Thefe  in  the  third  year 

produced  three  fruits  and  two  fuckers,  nearly  as  flrong 

as  the  firft.  In  the  fourth  year  there  were  two  fruits,. 

but  not  fo  large  as  the  former.  T he  year  following 

the  plant  died,  after  having  produced  one  fruit.  This  , 

plant,  while  it  remained,  was  generally  obferved. 

to  be  more  vigorous,  and  to  yield  finer  fruit  than  any 

of  thofe  which  were  fet  at  the.  fame  time  in  thee 
bark-bed. . 

* ■ i s •* 
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1 {hall  in  the  next  place  add  a few  obfervations  on 
the  other  requifites  lor  an  artificial  climate,  as  above 
laid  down. 

1.  The  fize  of  ftoves  cannot  be  defined  by  any  rules 
refpeCting  vegetation.  Their  capacity  Ihould,  how- 
ever, be  as  large  as  conveniency  will  permit.  In  gene- 
ral, ftoves  are  conftru&ed  on  too  frnall  a fcale  to 
anfwer  the  ends  of  them  fully,  and  their  roofs  are 
made  too  low.  The  defeCt  becomes  greater,  if  there 
is  no  provifion  for  a free  circulation  of  air,  whofe  tem- 
perature is  properly  regulated. 

2.  The  temperature  in  ftoves  (hould  be  nearly  con- 
formable to  that  of  the  natural  climate.  We  have 
feen,  that  the  greateft  degree  of  heat  in  any  month  at 
Jamaica  is  from  8o  to  90;  and  that  the  loweft  de- 
gree is  between  60  and  70;  that  the  variation  of  heat 
monthly  appears  to  be  on  an  average  ten  or  twelve  de- 
grees; and  that  the  greateft  annual  variation  is  26  deg. 
We  have  alfo  feen  how  much  lefs  in  general  is  the 
heat  of  an  Engiifh  fummer,  and  how  much  greater  the 
cold  of  our  winters.  It  is  proper,  however,  to  remark, 
that  thefe  plants,  while  growing  in  their  native 
climate,  require  no  protection  from  the  weather; 
whence  it  ferns  unneceflary,  and  would  be  perhaps 
injurious  to  defend  them  from  every  degree  of  incle- 
mency in  our  atmofphere, 
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The  great  end  and  ufe  of  ftoves  is  in  the  winter 
feafon,  when  the  plants  require  to  be  effectually  fhel- 
tered  from  the  cold  winds  and  damps ; and  when  the 
application  of  artificial  heat  alfo  becomes  neceffary  to 
counteract  the  feverity  of  the  weather. 

Mr.  Whitehurft,  in  his  remarks  on  the  conftruCtion 
of  ftoves,  objeCts  to  a roof  confifting  wholly  of  glafs, 
becaufe  that  fubftance  being  a very  quick  conductor 
of  heat,  does  not  afford  a fufficient  defence  againft 
fudden  alterations  of  heat  and  cold,  particularly  where 
the  roof  is  very  low.  Fie  obferves  further,  that  the 
moifture  afcending  in  ftoves  fo  conftruCted,  is  foon 
"condenfed  by  the  external  cold,  and  drops  upon  the 
plants,  doing  them  confiderable  injury,  and  even 
destroying  the  parts  it  falls  upon  *.  In  fummer  alfo, 
the  root  being  nearly  at  right  angles  with  the  fun  about 
the  time  of  the  fold  ice,  he  thinks  a degree  of  heat  is 
often  produced,  which  parches  the  plants,  unlefs  the 
attendants  take  proper  care  to  throw  a fhade  over 
them. 

With  a view  to  remedy  thefe  inconveniences,  he 
propofes  an  alteration  in  the  form  of  ftoves.  His  plan 
will  be  underftood  from  the  feCtion,  fig.  26,  in  which 
only  part  of  the  roof  A B is  parallel  to  the  axis  of 
.the  earth,  and  compofed  of  glafs  in  the  ufual  manner. 


This  effect  takes  place  more  sfpedall}'',  if  the  flove  be  not  properly  ventilated.. 
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The  remaining  part  B C,  inclined  toward  the  north, 
is  made  of  thatch,  as  being  the  material  leaffc  liable  to 
be  affected  by  changes  of  heat  and  cold.  The  width 
of  the  building  from  A to  D is  intended  to  be  ten 
feet,  the  height  fomewhat  more ; and  the  walk  at  the 
back  of  the  bed,  two  feet.  E D reprefents  the  fur- 
face  of  the  foil-bed.  The  line  e q marks  the  direction 
of  the  fun’s  rays  at  the  equinox,  and  w r their  direction 
at  the  winter  folftice : ss  and  ss  are  the  folditial  rays 
in  hummer. . 

As  Mr.  Whitehurd  has  propofed  no  material  im- 
provements on  the  prefent  mode  of  applying  heat  in 
doves,  I fhall  pafs  over  his  obfervations  on  that  fub- 
jedt.  I think  it,  however,  not  amifs  to  mention  fome 
objections  to  his  general  plan,  which  have  been  made 
by  experienced  gardeners  *. 

Firft,  It  is  fa  id,  that  the  plants  fet  in  doves  require 
perpendicular  light,  of  which,  according  to  the  pro- 
pofed plan,  they  mud;  be  in  a great  meafure  deprived, 
unlefs  the  doves  were  made  of  an  inconvenient  and 
difproportionate  height. 

Secondly,  The  back  part  of  the  dove  being  the 
lowed,  would  not  admit  of  tall  plants  being  fet  there. 
If  thefe  were  placed  in  front,  they  mud  necedarily 
fhade  what  is  behind  them. 

* MefTrs.  Forfytb,  Driver,  and  Watfon, 
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Thirdly,  Though  extenfive  ftoves  may  be  defirable, 
yet  their  capacity  fhould  confift  not  in  height,  but  in 
width,  for  the  fake  of  conveniency ; the  objedt  being 
to  raife  a great  number  of  plants  with  the  leaft  pof- 

fible  expence  oi  fuel. 

A trial  has  been  repeatedly  made  of  ftoves  with  a 
p » pendicular  glafs  front,  and  a fheltered  roof  Hoping 
from  thence  to  the  back  Hied.  As  thefe  have  been 
found  by  no  means  to  anfwer  the  purpofe,  it  is  con- 
cluded that  every  approximation  toward  the  upright 
front  will  be  detrimental  to  the  growth  of  the  plants.  . 

3.  With  regard  to  the  ventilation  of  ftoves,  Mr. 
Whitehurft  obferves : The  pine  plants,  growing  in 
their  natural  climate,  have  the  advantage  of  a continual 
change  and  fucceflion  of  pure  air,  which  is  found 
often  dally  requifite  for  preferving  the  health  both  of 
vegetables  and  animals;  for  ftagnant  air  foon  becomes 
unfit  for  the  former  as  well  as  for  the  latter,  being  con- 
taminated by  means  of  the  perfpirable  matter,  and  other 
exhalations  diffufed  through  it.  In  natural  climates, 
thofe  exhalations  are  carried  off  by  the  motion  of  the 
winds,  and  replaced  by  frefh  wholefome  air,  from 
whence  both  animals  and  vegetables  derive  what  is 
cftentially  neceftary  to  their  exiftence. 

The  above  circumftances,  which  are  not  the  refult 
of  {peculation,  but  of  adtual  experiment,  point  out  to 
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us  the  great  outline  to  be  followed  in  the  cohftrudtion 

and  management  of  garden  doves. 

1 

A given  quantity  of  air  being  prefently  tainted  by 
the  progrefs  of  vegetation,  therefore  the  more  capacious 
doves  are  made  the  greater  probability  there  is  of 
their  remaining  healthful ; yet,  as  capacity  can  never 
be  fufficierit  to  fupply  the  want  of  a tree  circulation 
ot  air,  it  becomes  proper  to  make  feme  provilion  for 
this  purpofe,  more  efpecially  when  the  inclemency  of 
the  weather  will  not  permit  the  doors  and  windows  to 
be  opened  *. 

This  provifion  in  the  artificial  climate  may  perhaps 
be  found  as  ufeful  as  the  regulation  of  its  temperature, 
or  the  admifiion  of  light,  for  promoting  the  growth 
ol  vegetables,  and  is  therefore  a fubject  deferving  of 
much  attention. 

Be  fide  furnifhing  the  dove  with  a perpetual  fuccef- 
don  of  air,  warmed,  but  not  vitiated  by  the  fire,  it  is 
further  requifite  to  prov’de  for  the  regular  difcharge 
of  that  which  has  been  vitiated  by  the  plants. 

/ l 

* The  caps  of  the  glafs  are  fuppofed  to  admit  a quantity  of  air  fuflicicnt  to 
prevent  2ny  ftagnation  of  putrid  effluvia.  Mr.  Whitehurft,  however,  thought 
that  cold  ftreams  of  air  thus  admitted  muff  be  injurious  to  the  plants,  at  lea  ft  in 
very  fmall  ftoves ; he  therefore  recommended  that  the  windows  fhould  be  con- 
fire  £1  d as  nearly  air-tight  as  poilible,  and  that  a diftinft  mode  of  ventilation 
fhould  be  applied,  by  which  the  air  might  be  made  warm  before  its  entrance  into 
the  ffovc, 

ft 
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In  order  to  make  the  fupply  of  frefh  air,  let  there 
he  a communication  from  without  to  the  void  fpace. 
between  the  flue  and  the  pit,  and  let  the  covering  of 
that  fpace  be  perforated  in  many  places  from  one  end 
to  the  other.  Holes  of  half  an  inch  diameter  will 
be  fufflcient,  whether  made  in  a ftraight  line  or  other- 
wife,  and  about  half  a yard  afunder.  The  holes  fliould 
be  made  in  the  front  part,  and  not  in  the  return,  as 
in  fig.  27.  The  communication  from  the  external 
air  into  the  void  fpace  to  . be  at  A A.  Now  the 
greateft  heat  being  near  the  fire,  the  air  will  thus  be. 
prepared  for  admiflion,  before  it  arrives  at  the  aper- 
tures in  front.  A regifter  plate  may  be  applied  at 
A A,  in  order  to  regulate  the  quantity  of  air  to.  be 
admitted. 

With  regard  to  the  other  requifife,  the  mode  of  dis- 
charging the  vitiated'  air,  anu-  of  thus  producing  a 
free  circulation  through  the  flove,  Mr.  Whitehurft  has 
left  no  fpecific  diredions.  This  object  may  however 
be  accomplished  without  much  difficulty,,  by  apertures 
correfponding  to  thofe  above  described,  made  in  the 
oppofite  fide  of  the-  building.  Two  or  three-  of  a 
moderate  fize,  would  be  fufficient : their  orifices  in 
the  back  flied  fhould  be  covered  with  valves,  accord- 
ing to  the  plans  laid  down  in- chap.  3.  page  30.  The: 
external  cold  air  may  by  this  means  be  prevented. from:- 
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ru  fifing  into  the  ilove  ; and  the  valves  will  readily  yielcf 
to  the  prcfiure  of  the  expanded  air  within,  which 
enters  by  the  alfigned. direction. 

4.  Befide  iupplying  the  plants  with  a proportion  of 
frefh  water  adequate  to  the  quantity  of  rain  obferved  in 
their  natural  fituation  (fee  table, • p.  39.)  Mr.  White- 
hurfl  had  an  idea  of  imitating,  in  his  artificial  climate, 
the  fall  of  dews,  which  is  fo  confiderable  in  all  tropi- 
cal countries. 

This  could  only  be  done  by  a cautious  adnfiflion 
of  pure  watery  vapour,  which  might  afterward  con* 
denfe  upon  the  plants  and  on  the  foil.  A refervoir  of 
water  might  be  placed  with  this  view,  either  within 
the  Hove,  or  adjoining  to  it.  An  iron  or  copper  vefiel 
fhould  be  fixed  in  contact  with  the  flue  near  the  fire, 
and  have  a communication  with  the  refervoir,  fo  as  to 
fupply  itfelf  without  much  trouble.  The  top  of  the 
vefiels  fhould  open  by  a pipe  into  the  flove. 

In  order  to  render  this  plan  fafe,  the  fleam  muff 
he  admitted  very  gradually  ; the  water  fhould  he  kept 
at  a heat  confiderably  below  the  boiling  point,  and 
fhould  be  thoroughly  reduced  to  vapour,  on  its  trail  f- 
miffion  into  the  flove.  The  vapour  fhould  be  directed 
by  means  of  the  pipe  upward  to  the  roof,  fo  that  it 
may  condenfe  before  its  defcent  upon  the  plants. 
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Mr.  Forty th,  his  majefty’s  gardener  at  Kenfington,  in- 
forms me  that  a plan  of  this  kind  was  carried  into  exe- 
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cution,  under  his  direction,  in  the  garden  of  the  Apo- 
thecaries Company  at  Chelfea.  and  like  wife  in  the 
Duke  of  Northumberland’s  at  Sion  Houfe,  with  the 
mod  beneficial  effects.  The  fame  gentleman  is  of 
opinion,  that  ftoves  might  be  commodioufly  heated  by 
tubes  conveying  fleam,  on  a plan  which  would  very 
much  diminhh  the  expence  of  fuel ; and  in  which  alio 
a provifion  might  be  made  for  fupp lying  the  artificial 
dew  at  plealure. 

Befide  the  plans  and  illuflrations  above  given,  there 
are  in  Mr.  Whitehurft’s  papers  feveral  other  defigns 
relating  to  the  fubjecl  of  garden  ftoves,  but  left  with- 
out an  explanation.  They  reprefent  different  forms 
of  ftoves;  different  fituations  of  the  fire-places,  chim- 
neys, and  air-ducts ; and  various  modes  of  diflributing 
the  flues  in  a (love.  It  Teems  however  unneceflary  to 
exhibit  any  of  thefe  plans  engraved,  as  the  precife 
intent  for  which  they  were  formed,  cannot  now  be  pro- 
perly afcertained. 


FINIS. 
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